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EXTERNAL WALLS — LOAD BEARING

MASONRY AND TIMBER FRAME
CONSTRUCTION



Learning Outcomes

Aim
* Jo Introduce the topic area of external wall
constructions for low rise domestic buildings

Learning objectives

* Jo Identify the performance reguirements of external
wall constructions

* How design technology responds to these
requirements and influences the choice of wall type.



Load Bearing Masonry Wall and Timber
Frame Wall Constructions

AlM: To explain methods used to construct load
bearing masonry walls/timber frame walls

OUTCOMES : To understand the basic
requirements for external walls

e how they are achieved
e« materials used

« types of constructions



EXTERNAL WALLS

« Ext Wall Function

* The main function of
external walls Is to
provide the
environmental control
between the external
and internal climates
(environments) of a
building.
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EXTERNAL WALLS

External walls must have:
structural stability
resistance to moisture
resistance to fire

act as a sound barrier
act as a thermal insulator
act as a security barrier



EXTERNAL WALLS

« External walls have to support

* dead

* IMposed

* live

* wind

* loads of roof and floor construction as well as

Its own weight transferring loads directly to the
foundations.






DESIGN CONSIDERATIONS



EXTERNAL WALLS

« Excessive loadings on external walls, and
where the wall Is not designed to take such ~
loadings walls will fail due to

¢ crushing
« puckling
« overturning



EXTERNAL WALLS

* crushing - the walling material itself may fail as
might the mortar in which the walling material
IS laid. Walls may be designed where the wall
IS thickened at its bottom.
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EXTERNAL WALLS

buckling - eccurs where a wall is tall in relation
to Its thickness (i.e. when the slenderness
ratio Is high). Walls may need to be
strengthened by

Increasing the thickness of the wall

oy jointing external walls to internal (load
pearing) walls .

0y Incorporating external buttresses
iIncluding corners within the wall




EXTERNAL WALLS

* overturning - If walls are overloaded, the
foundation. may fail due to the soil being
overstressed. Incorporation of reinforcement
and /or increasing the width of the foundation

itself at construction stage may negate the
problem.



AESTHETICS

« External walls also play a critical part in the
design, since the external walls determines
the character and guality of the building.
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Example of a 17t century solid wall
constructed cottage with 21st
century partial filled cavity wall
constructed extension

1930’s semi detached house
with cavity wall construction



Functional Requirements

The primary requirements for a wall construction are,

It must be stable

It must provide a
dry internal
surface

« |t must reduce
neat loss from the
oullding

"

"




Materials

Brick

Blocks

Stone

Mortar

Timber
e Wall ties The double triangle wall tie is

: placed centrally and laid with the

* Insulation drip upwards so as to form a drip
o External render Sroove.

» Cladding



Types of Wall Construction

« Solid « Cavity
= Solid (permeable) = Cavity (traditional)
« Cavity (part filled)
« Layered or filled cavity
« Cavity Timber Frame

= External insulation
= |Internal insulation

Clad
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Soelid (Permeable)

Common pre 1920’s

Construction
= Materials — brick, stone
= I hickness of wall

Performance
= Absorb external moisture
= Brick porosity & mortar joints

Current Improvements



External / Internal Insulation

* Improvements of existing
solid wall structures

« Modern regulations
require higher thermal
performance

* Improvements

= external insulation (‘warm’
wall)

= Internal insulation (‘cold’
wall)
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Cavity Wall' Censtruction

Widely used since the
1920s

Building legislation
Construction

= 2 SKIns with cavity

= [raditionally S0mm wide,
possible 75mm

= Linked with wall ties
Performance

= Inner skin remains dry

« Damp Proof Course (DPC)



Cavity (part filled)

« Building legislation —
Energy conservation

« Construction

= Insert rigid slabs of
Insulation

« Held & supported by wall
ties
« Performance
= Thermal performance









Vievement






LLayered or filled cavity

« Construction

« Cavity filled with
Insulation

= Insulation; capillary
action inhibitor

*« Performance

= |Increased thermal
Insulation



Clad

« New build and upgrading
existing buildings
« Construction

= Solid or cavity.

« Cladding with slates, tiles,
boarding

= Add insulation behind cladding

« Performance
= \Waterproofing solid walls
= Completely waterproof



EXTERNAL WALLS

* Fire resistance:

« External walls stop the spread of fire from one
building to the next by. .

« use of suitable non-combustible materials
* correct use and form of construction
* Ssuitable distribution of
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TIMBER FRAME WALLS

* the structural timber frame wall comprises load
bearing vertical members which carry all the
dead and imposed loads In the structure.

Internal wall lining

Studs

Thermal insulaticn

Sheathing

Breather membrane

Flextible wall tie, nailed to studs
Vapour comtral layer (vd)

Bottom rail

Scle plate (sometimes omitted)
ventilate and drain : dpc

Qvity, spaced at i A loor dpm lapped over wall
ma¢ |.5m centres i ;

Bridenvork dadding

Finished ground level




TIMBER FRAME WALLS

* Framing Methods
« PEATFORM FRAME




Roof load, usually at 600mm crs.
May be offset from studs where
additional head binder is used,
subject to check by calculation

Linte Headbinder not shown

* Load from lint<
» forms point load
on lower lintel

/ Floor joist load; see
note as roof load

Number of cripple studs
determined by load on
lintel, may be one or two
cripple studs




Maximum length depends cn
averall weight, transportation
and handling limits

—Stud depth plus sheathing
-

.| Panel height usually 2.3 - 2.4m
.| See sedion |.4.2

T

Sheathing

-
Plastic tape or similar loztes stud

paositions for vwall tie focing

Breather membrane (may be

site or factory feced). May nat

be required with impregnated

softboard or medium board

sheathing

Bottom rail

Studs

Noggng (f required may be site
or factory fozed)




TIMBER FRAME WALLS

* BALLOON FRAMING

|E| panel mdh »ocu.suadg»m

mzm WRAaY 0,
~—— b comlouned withun



TIMBER FRAME WALLS

« Wind Leading

« The racking resistance of the timber panels must be
sufficient to carry the wind loading on the building
and this Is provided by the panel sheathing.

« Plywood sheathing is presently the most popular
material. Internal plasterboard linings also make
some contribution to wall stiffness but this Is not
usually taken into account in calculations for wind

resistance E




TIMBER FRAME WALLS

« Advantages of timber as a building material:
« Aesthetics / various options on appearance
« renewable source/ low embodied energy

« easlly worked

* puildings 3 — 5 storey high

* lightwelght

« prefabricated
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Stainles= eel halding
v - down =rap nailed to
Scle plate nailed to l — gtuds and built into
locate it prior tofixing b external brid¢blodk
o panels and straps - a dadding,
Breather mermbrane
i | rray be behind or over
. / grapz depending upen
s=2quence of conatruction

Bend in halding dawn

atrap 22t below lean mix
conaete cavity fill




Stzinless stedl sole plate straps

built into bricloaork or bHocloaork,
naledto sole plaewith nals 38nm
long maxirnurm. Straps may extend
into inner or outer led of wdl,
equivdent to & lesst three

courses below plae




Stainless sted clips or shoes
ficed with ballistic or masonry
nails into concrete slab and
nailed to sole plate  Spacing
as calculated

There are a number of proprietary
stainless sted shoes available




50 mm cavity maintained
around chirnney with
cavity wall ties as required

* Note: In Scotland, joists and tirmber wall
framing should be at least 200 mm from
the internal surface of the flue

Movement gap between timber

At least 500 mm

and masonry to be filled with
mineral wool

Timber lintel must be at least
300 mm from inner face of

f
&Ei%{)ﬁ_f Studs to lintel, gap

to bricloarork filled with
mineral wool

At least 500 mm

At least | 25 mm thick




TIMBER FRAME CLADDING

« Thin/ lightweight materials such as timber
boarding, tile hanging, cement render on mesh
etc. which can be fixed directly back to the
timber panel.

« Heavier materials such as brickwork or
blockwork which are built independently off
their own foundation and tied back to the
timber panel for stability



Breather Mempbranes

« |t Is common practice to fix a waterproof breather
membrane over the outer face of the timber panel
after completion of the shell to provide temporary
weather protection during construction and a second
line of defence against water penetration of the
cladding. It Is Important that the material used should
not trap moisture within the structure. They should
e Impervious to liguid water but permeable to water
Vapour.
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Breather membrane

Treated horizontal

battens at BOO mm
centres. Top edge
of batten angle cut

to min 15° to throw
any water away from
sheathing face in
exposed locations



CLADDING OPTIONS

Breather
membrane

Treated battens
fixed to studs -
max 600 mm
centres

Board joints must
occur at battens




Horzontal Cladding




Conclusions

Choice of construction

-

L

L

L

depends on:
Appearance/aesthetic

Load- vertical/lateral &
shear

Climatic factors
U values

Further considerations:

Cost & availabilty of materials
Occupancy patterns

Cost & availabilty of skills/labour
Buildability

Durabiliity

Fire resistance

Noise reduction

* Toxic emissions

Regional context

« Vandalism

Maintenance

* And many more.......



Questions to think about. ..

« \What methods of constructing an external wall
would ensure that the internal surface Is dry at
all times?

« \What are the advantages or disadvantages of
completely filling the wall cavity with
Insulation?

« \What are the advantages/disadvantages of
timber frame wall construction?
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